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Abstract
Background: The aim of this study was to examine the relationship between stress and smoking among Korean
adolescents, as well as the influence of gender on this relationship.
Methods: A cross-sectional study was conducted using data from 3930 adolescents aged 12–18 years, collected in
the 2007–2012 Korea National Health and Nutrition Examination Surveys.
Results: An increased level of self-reported stress was positively associated with increasing levels of smoking in
both girls and boys (p for trend < 0.001). After adjusting for age, the odds ratios of smoking among girls and boys
reporting very high levels of stress were 15.99 (95 % confidence interval (CI), 4.17–61.30) and 2.34 (95 % CI, 1.07–5.11),
respectively, compared with those who reported low levels of stress.
Conclusions: This study found a statistically significant association between stress and smoking among Korean
adolescents and this association was stronger in girls than boys. Further research is needed to understand more fully
the link between stress and smoking in adolescents, with particular attention to sex differences.
Keywords: Cigarette smoking, Perceived stress, Gender, Adolescent
Background
Smoking remains an important health concern and is
responsible for 5.4 million deaths per year worldwide
[1]. The prevalence of cigarette smoking is highest for
young adults aged 18–25 years; however, smoking initi-
ation tends to occur during adolescence [2]. Smoking
prevalence in adolescent Korean girls decreased from
8.9 % in 2005 to 4.0 % in 2014. However, the smoking
rate by adolescent boys has remained at 14.0–17.4 %
over the past 10 years [3]. Therefore, it is important to
identify factors that may affect the initiation and main-
tenance of smoking in adolescent populations.
Stress is one of the major factors that have been con-
sistently correlated with adolescents’ smoking. Multiple
studies have reported an association between smoking
and mental health conditions in specific population
groups [4]. For example, a recent study conducted in
China reported that subjects with high perceived life
stress and high perceived work stress show 45 and 75 %
excess odds ratios for smoking, respectively, compared
with that of a low-stress group [5]. Although stress plays
an important role in cigarette smoking among some
adolescent populations, it is unclear whether the associ-
ation is true across different gender groups [6, 7].
Adolescents experience many stressful life events,
including study concerns, financial problems and
changes in identity and relationships with parents and
peers [8]. In particular, Korean adolescents have extreme
stress owing to both their academic and social demands.
For example, 7 out of 10 Korean high-school students
perceive that they are stressed because of academic
demands and suicide is the leading cause of death
among Korean adolescents [9]. However, relatively little
information is available about the effect of stress on smok-
ing in Korean adolescents, especially among each gender.
This study examined the influence of gender on the
association between self-reported stress and cigarette
smoking among Korean adolescents. Data were obtained
from the 2007–2012 Korea National Health and Nutrition
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Examination Survey (KNHANES), a nationally representa-
tive survey conducted in the Republic of Korea.
Methods
Participants and procedures
This study was based on data from the fourth and fifth
waves (2007–2012) of KNHANES, provided by the
Korea Centers for Disease Control and Prevention.
Samples from KNHANES were selected using a stratified,
multi-stage, cluster-sampling design with proportional
allocation based on the National Census Registry. Detailed
information on the survey design and sampling proce-
dures has been reported elsewhere [10]. Using weighted
data from the 2007–2012 KNHANES databases, 3930 ad-
olescents aged 12–18 years who had no missing responses
on the questionnaire were included in this study.
Measures
KNHANES included questions on demographic and
socioeconomic characteristics, psychological health
and smoking habits. Information regarding stress and
cigarette smoking was obtained by a self-administered
questionnaire. The level of perceived stress was measured
using the following question: “How much stress do you
usually feel?” There were four possible answers: “only a
little”, “to some extent”, “rather much” and “very much”,
which were labelled as low, medium, high and very high
levels of perceived stress, respectively. The number of days
cigarettes were smoked and the number of cigarettes
smoked per day in the past month were also asked in the
survey. Cigarette smoking was defined as smoking more
than one cigarette in the past month. The study protocol
was approved by the Korean Ministry of Health and
Welfare and was conducted in accordance with the Ethical
Principles for Medical Research Involving Human
Subjects, as defined by the Helsinki Declaration. All study
participants provided informed written consent.
Data analysis
As appropriate, the frequency, mean and 95 % confi-
dence intervals (CIs) were calculated for each gender to
describe the smoking habits according to categories of
perceived stress. Logistic regression models were used to
estimate the odds ratio (OR) and 95 % CIs for cigarette
smoking status among participants who reported
medium to very high stress compared with the reference
group (those who reported low stress). The presence of
a linear trend was evaluated by defining a linear contrast
in each of the linear and logistic regression models. All
statistical analyses were conducted using SAS v9.3 (SAS
Institute, Cary, NC, USA). Statistical analyses accounted
for the survey design, and appropriate procedures in
SAS such as surveyfreq and surveylogistic were used
with weighted data.
Results
This study included 3930 adolescents aged 12–18 years,
and the demographic characteristics of participants are
shown in Table 1. Age, average household income, place
of residence did not differ significantly according to sex,
whereas smoking and stress rates were significantly
different between boys and girls. The basic characteristics
and smoking habits of the study population, sorted by
severity of self-reported stress, are presented in Table 2.
Among girls in the study, mean age was 14.7 years, and
the overall average number of days cigarettes were
smoked and the average number of daily cigarettes
smoked in the past month were 0.64 and 0.27, re-
spectively. Among boys, mean age was 14.6 years,
with the overall average number of days cigarettes
were smoked and average number of daily cigarettes
smoked in the past month being 2.08 and 0.97, respect-
ively. As the severity of stress increased, girls and boys
were more likely to smoke more days and with more
cigarettes per day (p for trend = 0.001 or < 0.001).
Table 3 shows the population-weighted prevalence and
ORs of cigarette smoking by self-reported stress. A
Table 1 Demographic characteristics of participants
Characteristics Total (%) Girls (%) Boys (%) p
Age (years) 0.808
12 697 (17.7) 317 (17.0) 380 (18.4)
13 654 (16.6) 312 (16.7) 342 (16.6)
14 658 (16.7) 313 (16.8) 345 (16.7)
15 524 (13.3) 247 (13.2) 277 (13.4)
16 507 (12.9) 251 (13.5) 256 (12.4)
17 482 (12.3) 238 (12.8) 244 (11.8)




< 1500 902 (23.0) 439 (23.5) 463 (22.4)
1500–2499 1053 (26.8) 506 (27.1) 547 (26.5)
2500–3500 771 (19.6) 359 (19.2) 412 (20.0)
> 3500 1204 (30.6) 562 (30.1) 642 (31.1)
Place of residence 0.953
Urban 3263 (83.0) 1550 (83.1) 1713 (83.0)
Rural 667 (17.0) 316 (16.9) 351 (17.0)
Cigarette smoking <0.001
Yes 308 (7.8) 73 (3.9) 235 (11.4)
No 3622 (92.2) 1793 (96.1) 1829 (88.6)
Stress <0.001
Very high 158 (4.0) 89 (4.8) 69 (3.3)
High 911 (23.2) 480 (25.7) 431 (20.9)
Medium 2250 (57.3) 1043 (55.9) 1207 (58.5)
Low 611 (15.6) 254 (13.6) 357 (17.3)
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significant positive trend was observed between the
level of stress and cigarette smoking prevalence (p for
trend < 0.001), with 6.27 % of the adolescents that
smoked belonging to the group that felt low levels of
stress compared with 21.23 % in the group that felt very
high levels of stress. Additionally, the adjusted ORs for
cigarette smoking were positively correlated with
increased self-reported stress (p for trend = 0.001). In girls,
the trends in prevalence and adjusted ORs with increasing
levels of stress were also positive for cigarette smok-
ing (p for trend < 0.001). After adjusting for age, in-
come and place of residence, the ORs for cigarette
smoking were 2.67 (95 % CI, 0.76–9.35) among those who
reported medium levels of stress, 4.13 (95 % CI, 1.21–
14.15) among those reported high levels of stress, and
15.99 (95 % CI, 4.17–61.30) among those reporting very
high levels of stress, compared with those who reported
low level of stress. In boys, the trends in prevalence of
cigarette smoking according to stress level were significant
(p for trend = 0.013), while the trends of adjusted ORs
were marginally significant (p for trend = 0.035). In boys,
the adjusted ORs for cigarette smoking among the same
stress groups were 1.60 (95 % CI, 0.95–2.69), 2.27 (95 %
CI, 1.26–4.10) and 2.34 (95 % CI, 1.07–5.11), respectively,
compared to the reference group.
Discussion
In this nationally representative study, we found that the
frequency and quantity of cigarette smoking increased
with increased stress in Korean girls and boys. Previous
studies also found a relationship between stress and
various stages of smoking (including initiation) for
multiracial/ethnic US adolescents [11–14] and Australian
adolescents [15, 16], suggests that stress may be related to
smoking for adolescents across different race/ethnic
groups, including Korean adolescents.
We found that although the prevalence and ORs of
cigarette smoking increased significantly with stress levels
in girls and boys, smoking was more strongly associated
with stress in girls. The prevalence of smoking among girls
reporting “very high” stress was higher than that of boys
also reporting “very high” stress. Although the biological
mechanisms underlying these gender differences remain
to be elucidated, one hypothesis is that women are more
sensitive than men to the effects of cigarette smoking
on the cortisol response to stress [6]. Future studies
Table 2 Demographic characteristics by categories of self-reported stress
Total Stress p for
trendLow Medium High Very high
Whole sample
Number of day cigarette smoked per month, d (95 % CI) 1.40 (1.22–1.58) 0.77 (0.44–1.10) 1.19 (0.97–1.41) 1.94 (1.49–2.39) 3.68 (2.22–5.13) <0.001
Number of cigarette smoked per day, cigs (95 % CI) 0.63 (0.52–0.75) 0.40 (0.10–0.71) 0.51 (0.38–0.64) 0.85 (0.59–1.10) 2.08 (1.07–3.10) <0.001
Girls
Number of day cigarette smoked per month, d (95 % CI) 0.64 (0.46–0.82) 0.35 (0.01–0.70) 0.42 (0.23–0.61) 0.91 (0.48–1.34) 2.72 (1.07–4.37) <0.001
Number of cigarette smoked per day, cigs (95 % CI) 0.27 (0.18–0.36) 0.09 (0.01–0.18) 0.15 (0.08–0.21) 0.36 (0.17–0.55) 1.69 (0.39–2.98) <0.001
Boys
Number of day cigarette smoked per month, d (95 % CI) 2.08 (1.78–2.38) 1.07 (0.56–1.58) 1.85 (1.48–2.22) 3.08 (2.28–3.88) 4.91 (2.34–7.49) <0.001
Number of cigarette smoked per day, cigs (95 % CI) 0.97 (0.77–1.16) 0.62 (0.11–1.14) 0.82 (0.59–1.05) 1.39 (0.90–1.88) 2.59 (0.95–4.24) 0.001
CI confidence interval
Table 3 Weighted prevalence and adjusted odds ratios (95 % CI) of smoking by self-reported stress
Stress Low Medium High Very high p for trend
Whole sample
Prevalence, % 6.27 9.61 12.57 21.23 <0.001
AOR (95 % CI) 1.00 (reference) 1.49 (0.93–2.38) 1.93 (1.17–3.17) 3.56 (1.84–6.89) 0.001
Girls
Prevalence, % 1.42 4.19 6.73 22.06 <0.001
AOR (95 % CI) 1.00 (reference) 2.67 (0.76–9.35) 4.13 (1.21–14.15) 15.99 (4.17–61.30) <0.001
Boys
Prevalence, % 9.57 14.13 18.87 19.96 0.013
AOR (95 % CI) 1.00 (reference) 1.60 (0.95–2.69) 2.27 (1.26–4.10) 2.34 (1.07–5.11) 0.035
AOR odds ratio adjusted for age, income and place of residence, CI confidence interval
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investigating the mechanisms underlying these gender
differences are required to confirm and extend the
results of this study.
The wide CIs as a result of the small sample size of
smoking girls warrant caution when interpreting the
findings. The prevalence of smoking by adolescent girls
was only 3.9 %, which is much lower than that of boys.
The wide CIs suggest that an additional study with a
larger sample is likely to improve the effect-size esti-
mates and clarify the effect of stress on smoking in girls.
The present study has several limitations. We relied
on self-reports to assess stress levels, which may lead to
misclassification and measurement errors [17]. Although
the definition and measurement of stress remain the
subject of debate, self-reporting of perceived stress
provides a more appropriate measure of the actual levels
of stress experienced by individuals than external count-
ing of potential stressors [18]. Furthermore, the question
we used to assess self-reported stress level is standard,
and similar questions have been used in other studies,
such as in Canadian and Korean nationwide health
surveys, where self-perceived stress level was assessed by
asking one question consisting of five response categor-
ies ranging from none to very high [19, 20]. Additionally,
information about smoking habits was obtained via self-
reports rather than direct observations, which may have
led to reporting bias.
Despite these limitations, this is the first study
assessing the association between stress and smoking in
Korean adolescents using nationally representative data.
Thus, with the advantages of systematic sampling, the re-
sults of this study can be generalized to all Korean adoles-
cents. Another strength is that the present study provides
not only the prevalence of smoking, but also quantitative
information with regard to the smoking habits among
Korean adolescents. Further research is needed to under-
stand more fully the link between stress and smoking in
adolescents, with particular attention to sex differences.
Moreover, future studies will be important to assess the
effectiveness of stratifying smoking intervention strategies
for adolescents by stress levels.
Conclusion
This study found that self-reported stress was strongly
association with cigarette smoking among Korean
adolescents and this association was stronger in girls
than boys. Given that stress and smoking interfere with
several physiological and pathological processes, our
results suggest that both psychological and behavioral
factors should be taken into account when developing
interventions for improving health status of adolescents.
In addition, an assessment of psychological factors among
adolescent smokers, especially in girls, would be import-
ant to identify causal factors and to intervene earlier.
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